One of the most commonly used methods for purification of high-quality plasmid DNA is alkaline lysis followed by use of a commercial anion-exchange column (1) . While these anion-exchange columns provide a rapid and effective means of obtaining high-quality plasmid DNA, many manufacturers suggest only a single use or multiple uses with the same plasmid within a defined period of time (e.g., 6 h) (4) . A substantial cost saving would be realized if such columns could be reused with different samples over a longer time frame. Because many common procedures in molecular biology, such as cell transfection, molecular cloning and PCR, can be extremely sensitive to low levels of contamination, it is important that recycled commercial anion-exchange resins yield a plasmid without trace levels of contaminating plasmid from previous uses. Recently, it has been reported that commercial columns, such as those manufactured by Qiagen (Valencia, CA, USA) (4), can be recycled at least 20 ×without a significant loss of plasmid quality and with no cross-contamination (2). We have found that although commercial columns can be successfully recycled according to published protocols (2) with no significant loss of plasmid quality, the resulting plasmid is contaminated with trace levels of the previously purified plasmid and is therefore unsuitable for typical molecular biology experiments.
Bacteria (XL1-Blue; Stratagene, La Jolla, CA, USA) transformed with a cloning vector (pGEM ® -3Z; Promega, Madison, WI, USA) that contained an insert consisting of nucleotides 740-797 of Rous sarcoma virus arranged in tandem (referred to as Plasmid 1), were grown overnight in 35 mL of LB broth. The plasmid was purified using the Qiagen ® Midi plasmid purification protocol with a Qiagen ® Tip-100 anion-exchange column according to the manufacturer's suggested protocol (4) . The resulting yield and A 260/280 ratio obtained was 153 µ g and 1.84, respectively. The Qiagen Tip-100 was then dried and stored at room temperature for a period of several weeks. Bacteria transformed with a yeast expression vector (pIIIA/MS2.2; a gift from Marvin Wickens, University of Wisconsin, Madison, WI, USA) that contained the same insert (referred to as Plasmid 2) were grown overnight in 35 mL of LB broth. The previously used Qiagen Tip-100 was washed, as suggested, with 3 volumes of 3 M NaCl, 0.15% Triton ® X-100 (2) at approximately pH 6.5. According to the manufacturer, these salt conditions are in nearly twofold excess of that required to elute dsDNA at this pH (4), which would be predicted to remove any traces of plasmid DNA that might remain associated with the resin. The column was then equilibrated, and the plasmid was purified according to the manufacturer's instructions (4). The resulting yield and A 260/280 ratio obtained were 168 µ g and 1.75, respectively. Restriction digestion showed no gross contamination of Plasmid 2 with Plasmid 1 (Figure 1 ).
To determine if Plasmid 2 was contaminated with trace amounts of Plasmid 1, we performed PCR using primers specific to the T7 and SP6 promoters that were present in Plasmid 1 but not Plasmid 2. As expected, this generated a 221 bp product with Plasmid 1 and no product with Plasmid 2 purified using a new Qiagen Tip-100 (Figure 2A, lanes 1 and 2) . However, the product was detected with Plasmid 2 that had been purified with the recycled Qiagen Tip-100, and the yield of product was dependent on the amount of plasmid added (Figure 2A, lanes  3-7) , suggesting that cross-contamination had occurred. Restriction enzyme digestion of the PCR product obtained from the recycled Plasmid 2 confirmed that it is identical to the Plasmid 1 product ( Figure 2B, lanes 1-3) . This confirms that the recycled Plasmid 2 is contaminated with trace amounts of Plasmid 1.
In an attempt to eliminate the trace contamination, a recycled Qiagen Tip-100 (previously used to purify Plasmid 1) was washed with 3 volumes of 1 M NaOH before purification of Plasmid 2 as described above. The high pH will convert the DEAE functional groups on the Qiagen resin to their free base forms (3) and should prevent the association of nucleic acids with the resin (4). However, trace contamination of Plasmid 1 was still detected in the subsequently purified Plasmid 2 ( Figure  2C, lanes 3-7) . These results suggest that the interactions between this commercial anion-exchange resin and plasmid DNA are such that even repeated washing with high-salt and high-pH buffers is insufficient to eliminate the trace contamination of subsequently purified plasmids. Trace contamination could adversely affect downstream experiments, particularly if these experiments are PCR-based. Additionally, columns that are recycled multiple times using multiple plasmids could leave later elutions cross-contaminated with several plasmids.
While these results confirm that commercial anion-exchange resins can be recycled and produce a high-quality plasmid as previously suggested (2), they should only be recycled with the identical plasmid to prevent cross-contamination. In this case, the resin need only be re-equilibrated with the manufacturer's suggested buffer (buffer QBT) (4). It is possible that these findings are specific to the Qiagen anion-
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Vol. 28, No. 2 (2000) Figure 1 . Plasmids purified using recycled Qiagen Tip-100 columns contain no gross contamination from previously purified plasmids. Plasmids were purified from bacterial cultures using a recycled Qiagen Tip-100 as described in the text. Plasmid 1 is approximately 2.9 kb in size, and Plasmid 2 is approximately 9.3 kb. Lane 1 shows supercoiled Plasmid 2 purified using a recycled Qiagen Tip-100 (indicated as 2*) initially used to purify Plasmid exchange resin and it may be possible to remove contaminating plasmid from other commercially produced resins.
